1
H-NMR spectrum (Table 1) (Table 2 ) was also related to that of 5 except for the presence of a methine carbon signal at d 71.70 and the lack of a methylene carbon signal at d 37.55. Thus, 1 was assumed to be 2-hydroxy sinodielide D, and this presumption was confirmed by observation of the long-range correlation of a hydroxy group and C-1 in the heteronuclear multiplebond coherence (HMBC) spectrum of 1 (Fig. 1) .
The relative stereostructure, except for an epoxy ring of 1, was estimated on the basis of the analysis of its nuclear Overhauser effect spectroscopy (NOESY), as described for 1 (Fig. 2) These findings indicated that 2 is a stereoisomer of 1. To determine the structure of 2, measurements of H-H correlation spectroscopy (H-H COSY), heteronuclear multiplequantum coherence (HMQC), and HMBC spectra were carried out. The relative structure of 2 was deduced by the results of NOE experiments (Fig. 2) . No NOE was observed between H-2/H-5, in contrast to that of 1, in which a correlation between H-2/H-6 was observed, indicating that 2 is a stereoisomer which differed from 1 in the configuration at the C-2 position.
Compound . These signals are similar to those of sinodielide B (6) except for the observation of a higher field shift of C-2 and C-3 at d 2.51 (1H, br d, Jϭ10.1 Hz) and 3.39 (1H, d, Jϭ2.3 Hz), and a C-15 methyl proton at d 1.64 (3H, s). On the other hand, the 13 C-NMR spectrum of 3 (Table 2 ) is closely related to that of 6, except for the disappearance of a C-3 methine carbon and a C-15 methyl carbon linked to C-4, and the appearance of two carbons, a methine carbon and a quaternary carbon, attached to an oxygen atom at d 68.17 and 65.14.
These findings indicated that 3 is a compound constructed of an epoxy ring at C-3/C-4 of 6. To confirm this structure, extensive two dimensional (2D)-NMR experiments (H-H COSY, HMQC, and HMBC) were carried out. The relative configuration of an epoxy ring was assumed from the observation of NOE correlation between H-5/H-15 and H-15/H-3 in the NOESY spectrum of 3 (Fig. 2) 3H, s) ]. These signal patterns were similar to those of 3, except for the lack of a signal assignable to the methylene proton at C-2 and the presence of a methine proton linked to an oxygen atom [d 4.68 (1H, br d, Jϭ9.8 Hz)]. The 13 C-NMR spectrum (Table 2) showed a methine carbon signal attached to an oxygen atom at d 72.12, instead of the methylene carbon signal at C-2, suggesting that 4 is the structure which bears a hydroxy group at the C-2 position of 3. This structure was confirmed by the analyses of 2D-NMR experiments (H-H COSY, HMQC, and HMBC).
The relative configuration, except for the C-2 position, was assumed by the results of the NOESY spectrum of 4, as shown in Fig. 2 .
The isolation of the guaianolides from the umbrlliferaus plants had hardly ever been reported. The biological activities of sinodielides A-H are still under investigation.
Experiments General
1 H-and 13 C-NMR, distortionless enhancement by polarization transfer (DEPT), HMQC, and HMBC spectra were recorded on a Varian UNITY INOVA-500 spectrometer, operating at 500 MHz for proton and 125 MHz for carbon, with tetramethylsilane (TMS) as an internal standard. HR-EI-MS spectra were obtained using a Hitachi M-4100H (70 eV) mass spectrometer. UV and IR spectra were recorded on a Shimadzu UV-2100 and a Perkin Elmer FT-IR 1720 spectrophotometer, respectively. Optical rotatory dispersion (ORD) spectra were recorded on a JASCO J820 digital po-500
Vol. 51, No. 5 Extraction and Isolation The roots were chopped into small pieces and extracted with EtOH (10 lϫ5) under reflux. The combined EtOH extracts were concentrated to dryness in vacuo. The residue (626.4 g) was subjected to column chromatography on silica gel (4.5 kg), and eluted successively with a hexane-EtOAc solvent system with increasing polarity (5 : 1®1 : 2) to afford 18 fractions (fr.) [fr. 1 (91.5 g), fr. 2 (78.4 g), fr. 3 (156.6 g), fr. 4 (7.7 g), fr. 5 (5.7 g), fr. 6 (6.5 g), fr. 7 (2.7 g), fr. 8 (3.6 g), fr. 9 (6.1 g), fr. 10 (6.5 g), fr. 11 (8.2 g), fr. 12 (12.4 g), fr. 13 (7.7 g), fr. 14 (12.8 g), fr. 15 (14.3 g), fr. 16 (28.2 g), fr. 17 (54.7 g), and fr. 18 (38.9 g). Fraction 2 was rechromatographed on silica gel with hexane-EtOAc (3 : 1) followed by Sephadex LH-20 to give 1 (66 mg), 2 (105 mg), 3 (23 mg), and 4 (7 mg).
Sinodielide E (1) Tables 1 and 2. 
